NOX4 regulates ROS levels under normoxic and hypoxic conditions, triggers proliferation, and inhibits apoptosis in pulmonary artery adventitial fibroblasts.
The NADPH oxidases are involved in vascular remodeling processes and oxygen sensing. Hypoxia-induced pulmonary arterial remodeling results in thickening of the vessel wall and reduction of the area of vessel lumen, leading to pulmonary hypertension and cor pulmonale. The proliferation of pulmonary artery adventitial fibroblasts (PAFB) is critically involved in this process. In this study, we analyzed the role of the non-phagocytic NADPH oxidase subunits NOX1 and NOX4 in PAFB. NOX4 was predominantly expressed in comparison to NOX1 at mRNA levels. Under hypoxic conditions, NOX4 was significantly upregulated at mRNA and protein levels. Silencing of NOX4 by siRNA caused reduction of ROS levels under both normoxic and hypoxic (24 h) conditions and suppressed the significant hypoxic-induced ROS increase. PAFB proliferation was significantly decreased in cells transfected with NOX4 siRNA, whereas apoptosis was enhanced. Also, the expression of NOX4 was studied in PAFB isolated from the lungs of patients with idiopathic pulmonary arterial hypertension (IPAH). Interestingly, a significant increase of NOX4 mRNA expression was observed under hypoxic conditions in PAFB from the lungs with IPAH compared to healthy donors. In conclusion, NOX4 maintains ROS levels under normoxic and hypoxic conditions and enhances proliferation and inhibits apoptosis of PAFB.